
ner in which products are kept influences deteriora¬
tion. The serum or vaccine displayed on the phar¬
macist's shelves, or stored in a drawer, loses its
efficacy much faster than one kept in an adequate
refrigerating device. If the purchaser knows the age
of a preparation, he may be in some position to judge
of its probable value, when kept under given condi¬
tions.

SUMMARY
From the foregoing it is evident that these ques¬

tions have already claimed much attention, and that
the subject of standardization may be thus sum¬
marized :

The chief difficulty in standardizing biologic prod¬
ucts is due to the unstable nature of the factors.
Legal standards have been established for diphthe¬

ria antitoxin and tetanus antitoxin. A provisional
standard has been established for antityphoid vaccine.
Vaccine virus and antirabic virus are, in effect,

tested for potency in the process of manufacture.
It is not wise to attempt to standardize products in

the purely experimental stage, or those for which
there is no sound scientific basis.
Those who are engaged in manufacturing and con¬

trolling these products are alive to the necessity for
standardization.

COMPARISON OF METHODS OF
TREATING WOUNDS

KENNETH TAYLOR, M.A., M.D.
Director, the Robert Walton Goelet Research Fund. American Red

Cross Hospital of Paris

PARIS, FRANCE

The difficulty of judging and comparing the clinical
results of different methods of the treatment of
wounds is so great that it seems desirable to consider
how more exact information as to the value of a
treatment can be attained. It is obvious from a study
of the literature since the beginning of the war that
the superiority of no one form of treatment has
become firmly established. The treatment of infec-
tion in wounds is thus still largely in the experimental
stage.
The haphazard way of trying first one and then

another method on each case, hoping to stumble on a
suitable one, is as nearly barren of progress as is treat-
ing all wounds in the same way. This proceeding is
not likely to lead to the recognition of the best methods
of treatment for infected wounds. It is important,
therefore, to organize in hospitals a system which may
give a clear idea of what is being accomplished by
each method of treatment.
As in most other therapeutic problems, the great

difficulty in associating cause and effect lies in the
number of variable factors which must be controlled.
In the case of infected wounds, the first and one of
the most important of these factors is the personal
element in the manner of applying the treatment and
handling the wound. It is of little use to compare two
methods of treatment conducted by different men. No
two surgeons will carry out the details of the same
treatment in exactly the same way. One may secure
satisfactory results by a certain method entirely from
delicate and careful handling of the regenerating tis¬
sues of the wound, while another, using the same
method of dressing, may counteract the benefits of the

system by careless treatment of the young epithelium
and granulations with which he is dealing. Yet both
results may be ascribed to the particular method or

dressing solution which is being used.
It is also unsatisfactory to compare the results of

one method of treatment conducted in a series of cases
with a different method used by the same surgeon in
a previous series. It will often be stated that better
results were obtained with the second method than
with the first, when the difference is really due, not
to a better method, but to the increased experience of
wounds that has been gained by the surgeon.
There are other important factors which vary with

the patient. First there is that of the general vitality
and ability to react to the infection. Although this is
not so great as might be supposed, owing to the fact
that much of the military surgery deals with men more
or less carefully selected for their sound health and
freedom from debilitating disease, it cannot be entirely
discounted.
The age of the wound and the previous treatment

to which it has been subjected are also factors which
must be standardized to be compared. This can partly
be accomplished by establishing a system of periodic
examinations and descriptions of each case at short
intervals, and grouping the cases according to the
number of days since the injury was received.
One of the most serious difficulties is encountered in

the varying conditions within the wounds themselves.
No two wounds can be safely considered to be exactly
alike, although their external appearance may be very
similar. Differences of location and vascularity may
influence seriously the course of repair. The degree
of trauma, both the obvious damage and the more sub¬
tle microscopic destruction of the soft tissues, is prob¬
ably the most important of all the factors to stand¬
ardize and yet the most difficult to estimate. Thus
compound fractures are particularly unsatisfactory for
study. The presence of foreign bodies, especially
fragments of clothing and dirt, loose pieces of bone,
etc., also alters materially the rate of repair ; and,
finally, the degree and kind of infection, which may
vary with each patient, still further complicates the
problem.
Although the difficulties of comparison are, as may

be seen, great, there are certain methods by which
cases can be arranged to reduce the number of the
variable factors which confuse the issue and to give a
more accurate comparison between them.
There are three ways in which these cases can be

profitably studied. The first is by comparison of
groups of selected cases. Each surgeon may collect
under his service cases which have some points in
common

—

for instance, open fractures, wounds of
soft parts only, or cases of approximately the same
age as to the injury. These may then be divided into
groups, each set being treated in a different way.
Another system lies in a comparison of large groups

of unselected cases. This is a logical but cumber¬
some method. The beds of the service may be divided
into two or more groups, each treated by a different
method, and patients sent to each group on entry, in
rotation. Thus there would be no choice of treatment
for a particular case as the result of a preconceived
idea of suitability, but the distribution would be purely
automatic. Owing to the great variety of patients
on each method of treatment, it is necessary to con¬
tinue the system for a long period of time and in a

large number of cases in order to form any satisfac-
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tory idea of the characteristics of each form of treat¬
ment.
The third, and by far the most satisfactory, system

of comparison, one which eliminates the largest num¬
ber of variable factors, is the treatment of two or
more wounds in the same individual by different
methods. This has the great advantage of eliminating
variations in individual reaction on the part of the
patient; also it is probable that the two or more
wounds are of the same age and have been subjected
to similar treatment up to the time the patient was
received. The bacterial infection is apt to be similar.
They are treated by the same surgeon. This leaves
uncontrolled only the individual variations of the
wounds. One case of this sort is worth a comparison
of many cases in different individuals, and the special
characteristics of the treatments in use can be deter¬
mined. A separate history and description of each
wound should be kept, and the progress of repair and
the extent of infection recorded at regular intervals.
What points should be considered in judging the

efficacy of a treatment?
The estimation of the ultimate success of any treat¬

ment must be based, of course, on the rate of repair
of the injured tissues, that is, the time required for
the cure. As corollaries to the rate of repair, the
severity of the systemic reaction to the infection and
the frequency of complications must be taken into
account.
It is necessary to have some definite standards of

judgment to apply in order to estimate accurately the
results. The time factor must be standardized. Con¬
siderable information can be obtained by a systematic,
periodic examination of the wound, and the observa¬
tion, at regular intervals, of the rate of growth of the
granulations and epithelium, the disappearance of
sloughs, and the evidence of bone repair. A form of
chart devised for the standardization of this informa¬
tion permits of an intimate association of the sys¬
temic reaction with the daily course and treatment of
the wound.
Measurements of the wound surface are difficult to

obtain accurately, but should be kept when possible in
the case of open wounds. The type of scar resulting
from the wound must be taken into account. This is
more or less dependent on the rate of repair—the more
rapid the repair, as a rule, the softer the scar. During
the coarse of treatment, any damage to the tissues
resulting from the method of treatment must be noted.
A painful dressing is usually an indication that new
tissues are being injured. Burning and blistering of
the skin in the region of the wound, or the erosion of
new epithelium, may materially retard the whole heal¬
ing process. The evidences of absorption of toxins,
as manifested by the fever reaction and the general
comfort of the patient, must be considered.
The frequency of extension of the infection must

be charged against the treatment. Pocketing, or

the retention of purulent discharge, is usually evi¬
dence of unsatisfactory drainage resulting from the
improper distribution of tubes or the use of some

material which becomes easily plugged by the dis¬
charge. Local cellulitis may be due to the same cause.

Erysipelas, pyemia or bacteremia are evidences of
unsatisfactory treatment. Secondary hemorrhage
must also be considered an avoidable complication,
and is often due to improper treatment.
A further point of considerable importance which

must be considered in judging the efficacy of a treat-

ment is the alteration in the bacterial flora of the
wounds dependent on it. This must be compared with
the natural alteration which occurs spontaneously dur¬
ing the course of repair in every wound. The unusual
disappearance of special bacteria from a suppurating
wound under treatment may be evidence of the
specificity of the antiseptic dressing solution for those
bacteria.
The frequency of reinfection of the wound by any

one organism (the Bacillus pyocyaneus is the common¬
est example) must also be taken into account in
establishing the characteristics of a method of
treatment.
The discharge should be kept under observation;

record should be made of its amount, consistency, odor
and color. There is a great tendency to place too
much importance, however, on a superficial considera¬
tion of the discharge. The discharge is interesting
chiefly as a symptom of an infective process. After
it reaches the surface of the wound it is of little
importance to the patient. Certain dressing solutions
are claimed to "suppress suppuration." True suppres¬
sion of suppuration may be a sign of failure to react
to the infection, and then gives a bad prognosis to the
case. There is, however, another process—that seen
with the use of hypochlorite solution—on which great
importance is sometimes placed as evidence of a
decrease in the infection of the wound. This is the
dissolving and decolorizing of the solid constituents
of the discharge as a result of the alkali and chlorin
freed from the solution. The infection and the
reaction of the tissues may remain unaltered, that is,
the activity of the bacteria remain the same within the
granulations, and the leukocytes continue to emigrate
at the same rate from the infected walls, although the
character of the pus seen on the dressings may change
from a thick purulent discharge to a thin, serous and
colorless fluid giving an entirely different appearance
to the surface of the wound. If the solution is with¬
held for twenty-four hours the pus cells reappear—a
reaction which has been taken as evidence of reinfec¬
tion. This alteration in the discharge, which has
nothing to do with suppression of suppuration, may
give what is really an optical misinterpretation of the
true conditions within the tissues.
Exact observations on the particular effects of dif¬

ferent methods of treatment are especially important
on account of the confusion existing in the manage¬
ment of infected wounds. This study has rarely been
carried out in a critical, scientific spirit.
It is only by comparing methods of treatment and

keeping systematic observations of the wounds at
regular intervals, and with a proper understanding of
the true value of the changes in and about the wound,
that the characteristics of any one method of treat¬
ment can be established, and an accurate judgment of
its efficiency be made. Only then can dressings be
applied intelligently, with a specific purpose in mind,
and, according to definite indications, to particular
cases.
6, rue Piccini.

The Age of Insects.—The naturalists tell us that this would
be the Age of Insects if it were not for man. And man's
supremacy over the insects is not such a matter of course as

is generally believed, to say nothing of their allies, the
spirochetes, bacteria, et al. To the intervention of the rat
flea may be credited the deaths from plague which in two
years in India killed more persons than have been killed in
the world war to date. ·
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